Exhibit 2 to the Request for Inter Partes Re-examination of 



In re Patent No: 6,351,205 
Issued: February 26, 2002 
Applicant: Brad A. Armstrong 
Title: Variable-Conductance Sensor 



nm Bg fD 6 1- 103836 



&$inmm&m < u> »861 - 103836 



H 01 H 13/52 Z ~2?P~*S 
13/38 8224-5G 



U 1888*9 
®ttS 0 6868(1384)128 MB 

^5 X at & * s a *fMintntt0t l -28- i 

®ft £ A <Mt *2* 



9J3 %m 

l . 

3. Tlr- SS Hi "4' £ W U ? y £ *» $> ft & kJ JK tt fit 
3. *SS©s$tBfc«tBB 

*3£Xtt;». •< y HUB® 99 ft 

tf; * f Ij 5fe © W It S "C S £ K ¥1 8R t * c t # -c 



( l ) 



359 



sbk:-*i -e© i-.ti«(iB:*ft 

* te&m'#%tt.rt A©, l-.iii 9 xTfflF.r 

£ c. c © x. r> 4 ■' * c ^ 

* 7 1R a * 4 sj 8 H£ t!i ttl « * • *■ * -5 * ? © «> 

* «J v * T >J U a v ) AitS < s IT L> ** 9 's <*> & 

Off? « X>&* ft?rft U . »JF. * 1* ■» K * ? «i Jfe 



( 2 ) 

360 



&§3Hffi BBW61-il03836 



(SIS T»5^SW* * i % ttiEW 1- v ±.«^<b9S 
* - A ^ £ ^ m ^ * W L- ** * ^ * *& *- ^ * 

Et T ffi ft 13 TO * ffl f "C * * 36 ® 3t *6 tW * iS 58 



( 3 ) 



361 



4 > * * - * 2B £ . C *l* JS ^ tSB 7. 4 v *• * 
- a2A<fc . C © hBA-J yfy - *2A© l:«C 

ifi Si T T!|5 * -f v -J"!r - X 2B© fic SB K tt <. "ft© 
«B1$4A,4B. 5A,5BA<**l.< ? tij?tl£(D|B|®*PflT: 
T »Sk$ ») » C -fcfc »ffil*i4A.4B, 5A.5B 

(DJagBW. ttL-l'*l«B r /4C,4D. 5C.5DCfc -;TT 
W*4 ;*.2B©K:SBfl-*-£tHLT^.&. 

C rt. *©$»*«© -j -$H©?fi«i5A. 5B©.h 
i;a. C *tK» WSfifri5A. 5BCW-&<fc -7 icisj — fit 

C © S ff. t* ^ -t. 6 ro _h &B k: tt C £- KM rfc 
?C7' | I y i' *B l*i 7 ri<& <s» H'C ^ * . C © / 

v v ^ ai k t a . «» »ura7A i «aw tb t i>- h w 



( 4 > 



SSBSffl Pgffi61~il03836 



££i#*4l. fetfWn&SB **«>1Sffi4A. 4D©-5 

0> £ ?/ |S»I W $ W *< J: 3? K ffi * t T IB i5 *< J: * 
isj^fcj&tt'fcLTfc'K * CD tfb *^ if *Cf * jffl 4ft 

2b» unseam* ♦tfcagn2ccaia«©-c *t* 

2C £ 4 ft <#l* * ft? * <K 3 £> C iiii SB 7' 'J 
v 7 (7)±ffittCG)«*4ft«fc »> t fit* as 

£ (Dfc»C» SKH1%9l<<lfitte 3 tt 

£> * © "C 9> 4 . 



( 5 ) 

363 



•r *80p ©he© v vnm-cttfo* ht**j . m 

ffiWlfr&fcaiFT^tA^Sai 8 EE 

:? T * •> 9 y-Cml£GaSi©r«l s #£<t u * © 
«l 8 O^iSl tiSi 6 9 J: 5 C ifiift 

3* ft.' 

£©»* ffiSBftVftAfHIfi 3 ©acH3AA<H!i 
Sttttucfftt?' * «* ■> c • iBMs-iBi 
» f- * - A2B©Brt&2Ct©(6fllA { 33!KS ftl »-"» 
4. -tUt. 3 6 Kit IE* ft- ft t ?8tt«l8«lifii 

SEA. c»l5ISWTtf Wtt***««3 KCA 

i?ll/TOtU»? 'J v 0 T 0 •> a V « fS h 
*Lft . 

C ©£ •> ttSSttttVA&IS 3 ©JLtfe ttv h>'I 
EIH*^ y 1 © .K 4fl * *i ffi * * ** S 
UcaS ? fii S5 ^ T ^ ft . c©WU*^yiKtv * 
fl>WSIllB*«l»E.tBM -« » 



( 6 ) 

36-1 



Bg*D 6 1-i 103836 



±J8©}£ia* *t.fcraSPlA*<SiBIL2D©.h 
W±© J; -J K Ml /RStt*: *#«©»! 

TJSrcffff-T*. nU4*$fUiiS«i 3 tti ©WE 

ffilK 3 tt ^ v ^ 7 ^ i' a £ £ U fc ^ 

tt@A«* *3S© »Jffi«fit:». -f v 5-10©* v'Sift 
©f¥E*Ht * t - » 8 

-/ y v *>■ is 1% 7 a«c <Dmtm%«invn 3 «■ 

# L X W» L * 7 v 1 £ l¥ BE S ft- * © T yj iz ffi 



( 7 ) 



365 



£ 5, t: W L Jl? * i' 1 *WIF. 1* ■& 4 . 58fF.# $ 

ti^ a 6 *<miaa?*iT *<» he 

Sfc. Hiqi-CWl,** y 1 ©If IE 

ttbtoXs *©Jttyt«ttiB;*T-S. 
*t,T, M i£© HP E Bit £ iv 

fit ft l. ^©ifcS/ninwflHftffi^stWAt « -j 
•clause - 4S7-sDBa«>^ai <« ^ - 



I 8 ) 



Bg?D61-;i03836 



n*i**iuf. oa^5c-a^-5Dis!©«ijcia«)95^ 

*ffl1fflT*C t or SB * -5 . * 

tt ffl TT & C t b *I fig T *> * . 

A< S f 6 tt . 38 9 a C S< r ^ "5 C fliJ E V 'J v 

COi^C. nJ S&ffi JSC*-* v * M tt * ft 

fin 'f C J; ct. W A. tf »1 * ffitt 35 HI © ? 



( 9 ) 



3fi 



© fc* - K3VFn-Jl»tjTi<l4'Sl'** 

C*Jr*©3hSn 

* - ^&»utttt & *i A: r. *!©««£ v 

v. K ilii K. tS Mi L « t> .fc <fe 

IS » V!F «<"! c r * flF-tt^iSilli ffi K £ * c © db 

* - x 7^ 6 ft to •*" •£> W L * * x £ & {&& 5 ti 
1 ^ * d L c <t »> . jn'JF.K1t'i-y c * 7 KSif^ 



(10) 



&mnm Bg#i6i-,io3836 



^om? ants-** c * 

BFBU « 2 BlttlfeBia* SS 3 ES lilStWr iJ50 » SB 

1!fe«?SifciBifl£«!>*>»?SBU SM Httfli 5 ladtfiSt* 
*1S ffi ft< ® ff JK C J: * >n "J" W iB El s 
SS 7 Btt*%2S© hJSUKJfc* -f y ■#•**<" l¥K 
Lfctt®**r*ii(aRifiiiai. « 8 (Stt#*«©pj 

w ©« i* as hi?* 



(11) 



363 



ZB-THlX 4 y - X , 2C»BkHk 3 
«*8lftffilS. 4».4B,5A.5B 4C.4D.5C.5D 
-48*. «-*IE»«ttrfA» 7 ••• y 'i -7 >' «S 
ffiv ia-f»«flk 7B~*ft»l5K 8. 9 -»8U 

ftJIA tfPRi: J»l « 

#W?+ B Q 8 8 
#Pg± 3r K til 



(12) 




-&m BBfQ 6 l-i 103836 





3J 6 H 




or . 

vmx #*.b /h ;n m — 
a a* 2 £ 

•■J?:?i'! 



nzmnm bb«6i-;io3836 




$ 9 SI 37 .i 

ft«A tm.± * in fir - 



Laid-Open Utility Model S6M03836 



(19) Japan Patent Office <JP) Ul) Uud Open Utility Model 

(12) Laid Open Utility Model Publication (U) Application Publication 

S6110S83S 

(5l)IntCl« ID Office Control No. (43) Publication July 2. 1986 

H01H 13/52 Z-7337-5Q 

13A38 8224-50 

Examination Apply No apply (total pages) 



(54) Title of the invention Variable resistance switch 

(21) Utility Model Application S59- 188849 

(22) Filing date December 14, 1984 

(72) Inventor Kazuhiro Matsumoto 4-3-22 Honcho, Fujisawa-shi 

(72) Inventor Michihito Kaneko 1-281 Minami-hara. Hiratsuka-shi 

(72) Inventor Ko-ichi Kawashima 1-281 Minami-hara. Hiratsukashi 

(71) Applicant Yokohama Rubber. Co.. Ltd. 5-36-11 Shinbashi. Minato-ku. Tokyo 

(74) Represenative Shinichi Ogawa, Patent Attorney, and two others 



359 



Laid-Open Utility Model S61- 103836 



Specification 

1. Title of the invention 
Variable resistance switch 

2 Utility Model Registration Claims 

A variable resistance switch comprising two pairs of electrodes provided at the bottom 
of a case, a flat plate of pressure-sensitive electro-conductive rubber provided on one of said 
pairs of electrodes within said case, an elastic electro-conductive curved plate supported by 
said case at one end and by the end of one of the other pair of electrodes at the other end so 
that it is not in contact with the top surface of said pressure-sensitive electro-conductive 
rubber and of which the generation line direction passing through the center of curvature is 
changed orthogonally in response to pressure, and a push button having a bottom end 
abutting or residing near said curved plate and a top end exposed from said case. 

3. Detailed explanation of the invention 
[Scope of the invention] 

The present invention relates to a variable resistance switch of which the on/off 
switching can be easily recognized through the feeling of pressure on a fingertip and the 
resistance between two terminals can be changed depending on how much the push button 
of the switch is pressed. 

(1) 
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[Prior art technology] 

Prior art pressure-sensitive elements, particularly variable resistance switches using 
pressure-sensitive electro-conductive rubber comprise a pair of electrodes at the bottom of a 
switch case and a pressure-sensitive electro-conductive rubber on top of it wherein the 
pressure-sensitive electro-conductive rubber is pressured at the top surface through a push 
button to change the resistance of the pressure-sensitive electro-conductive rubber. 

In such a variable resistance switch, when the push button is pressed while the switch 
is off there is no switchover point (dick action) to indicate when it is turned on in the 
course of operation to activate the variable resistance function from the off-state. The 
operator of the push button often experiences difficulty in using such a switch. 

[Purpose of the invention] 

The purpose of the present invention is to resolve the above problems with the prior art 
variable resistance switch and to provide an excellent variable resistance switch in which a 
switchover point (click point) is provided in the middle of the stroke of the push button so 
that the operator clearly recognizes switching from the off-state to the on-state m the 
course of the pressing operation, 
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and the resistance between two terminals is changed when the push battel is further 

pressed. 

[Structure of the invention] 

In order to achieve the above purpose, the variable resistance switch of the present 
invention is characterized by comprising two pairs of electrodes provided at the bottom of a 
case a flat plate of pressure-sensitive electro-conductive rubber provided on one of the 
pairs of electrodes within the case, an elastic electro-conductive curved plate supported by 
the case at one end and by the end of one of the other pair of electrodes at the other end so 
that it is not in contact with the top surface of the pressure -sensitive electro-conducUve 
rubber and of which the generation line direction passing through the center of curvature is 
orthogonally changed in response to pressure, and a push button having a bottom end 
abutting or residing near the curved plate and a top end exposed from the case. 

[Embodiments] 

Embodiments of the present invention are described hereafter with reference to the 
drawings. 

(3) 
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Figs. 1 to 4 are a plane cross-sectional view, a bottom view, and cross sectional views in 
directions orthogonal to each other, respectively, showing the structure of a variable 
resistance switch 10 according to an embodiment of the present invention. 

The variable resistance switch 10 of this embodiment comprises a lower switch case 2B, 
an upper switch case 2A covering it, and a push button 1 exposed above the upper switch 
case 2A. Two pairs of electrodes 4A. 4B, 5A, and 5B are provided at the bottom of the 
lower switch case 2B at specific distances. The ends of the electrodes A, 4B, 5A, and 5B 
protrude from the bottom of the lower switch case 2B as terminals 4C, 4D. 5C, and 5D. 

Among these electrodes, on a pair of electrodes 5A, 5B provided is a flat plate of 
pressure-sensitive electro-conductive rubber 6 having a uniform thickness to link the 
electrodes 5A and 5B together. A bridge electrode 7 is provided on the pressure-sensitive 
electro-conductive rubber 6 to cover it. The bridge electrode 7 consists of an 
electro-conductive layer 7A and an insulating layer 7B. The electro-conductive layer 7A is 
on the pressure-sensitive electro-conductive rubber 6 side. The pressure-sensitive 
electro-conductive rubber 6 is not electro-conductive unless it is pressured. 
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It has a variable resistance depending on the pressure. Therefore, the electrodes 5A and 

5B are uumlated from each other under no load. 

An elastic electro-conductive curved plate 3 is provided above the bridge electrode 7. 
The elastic electro-conductive curved plate 3 is supported by a step 2C within the case at 
one end and by one of the pair of electrodes 4A, 4B, for example, the electrode 4A, at the 
other end so that it is not in contact with the bridge electrode 7. As shown in Fig.5, with 
the longitudinal ends being curved upward, the elastic electro-conductive curved plate 3 
has a concave surface facing upward, supported by the step 2C formed on a sidewall of the 
lower switch case 2B at one end of the generating line 8 passing through the center of 
curvature resting thereon and by the electrode 4A at the other end. The electrode 4B, 
which is closer to the step 2C and pairs with the electrode 4A, is at a lower level than step 
2C. Furthermore, the top surface of the bridge electrode 7 is at a lower level than 
electrode 4B. Therefore, the elastic electro-conductive curved plate 3 is not in contact 
with the electrode 4B and bridge electrode 7. 
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The elastic electro-conductive curved plate 3 i 8 , for example, made of a phosphor bronze 
of approximately 80 u having spring-like properties. When pressed at the center of the 
generating line 8 on the concave surface side with a force indicated by an arrow F, the 
concave surface is elastically deformed and changes its orientation in the click action. The 
generating line 8 changes its orientation orthogonally to a generating line 9 shown in Fig.6. 

The distance between the electrode 4B and the step 2C of the lower switch case 2B is 
adjustedsoth^mtheaboveprocess.th e bottomsurface3Aoftheelastic 
electro-conductive curved plate 3 makes contact with the electrode 4B. Further pressed, 
the elastic electro-conductive curved plate 3 is curved downward and makes contact with 
and pushes down the bridge electrode 7. 

In this embodiment, the elastic electro-conductive curved plate 3 has the longitudmal 
ends curved upward. However, the longitudinal ends curved downward yield the same 

click action. , . 

A push button 1 is provided above the elastic electro-conductive curved plate 3 with the 

bottom end abutting or residing near it. 
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The push button 1 has a body IB that is vertically slidably inserted in a through-hole 2D 
formed in the upper switch case 2A and a head 1A having an extended top and exposed 
above the through-hole 2D. 

For operating the variable resistance switch 10 of the present invention having the 
above structure, the push button 1 is pressed down so that its bottom end presses the 
elastic electro-conductive curved plate 3 downward. With this pressing, the elastic 
electro-conductive curved plate 3 changes its state from the one in which the longitudinal 
ends are curved upward to the other in which the transverse ends are curved upward via a 
flat state This is a click action. When the elastic electro-conductive curved plate 3 
undergoes the click action described above, it makes contact with the electrode 4B below it 
and establishes a conductive path between the terminals 4C and 4D, as shown in Fig.7. In 
this state, the variable resistance switch 10 of the present invention is at the switch-on 
point. 

With the push button 1 being further pressed, the elastic electro-conductive curved 
plate 3 is curved downward as shown in Fig.8. Then, the bridge electrode 7 is pressed by 
the push button 1 via the elastic electro-conductive curved plate 3 and, subsequently, the 
pressure-sensitive electro-conductive rubber 6 below the bridge electrode 7 is pressed. 

(7) 
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Then, the resistance through the thickness of the pressure-sensitive electro-conductive 
rubber 6 is reduced, which allows the electric current to easily flow. In this state, the 
variable resistance switch 10 of the present invention is at the variable resistance 
operation start point where the electric current flows from one terminal 5C to the 
electro-conductive layer 7Aof the bridge electrode 7 via the pressure-sensitive 
electro-conductive rubber 6 and further to the other terminal 5D via the pressure -sensitive 
electro-conductive rubber 6. 

With the push button 1 being further pressed, the pressure-sensitive electro-conductive 
rubber 6 is compressed and has reduced resistance, gradually reducing the resistance 
between the terminals 5C and 5D. On the other hand, with the pressure on the push 
button 1 being released, the pressure-sensitive electro-conductive rubber 6 tends to return 
to its original state due to elasticity and the resistance is increased. 

When the pressing is discontinued, first, the pressure-sensitive electro-conductive 
rubber 6 returns to its no-load state due to elasticity; then, the resistance through the 
thickness reaches an infinite value, nullifying the conductivity between the terminals 5C 
and 5D. Then, the restoration of the elastic electro-conductive curved plate 3 pushes up 
the push button 1 and the elastic electro-conductive curved plate 3 returns to its no-load 
state so that it is no longer in contact with the electrode 4B, nullifying the conductivity 
between the terminals 4C and 4D. 
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The variable resistance switch 10 of the present invention operates as described above. 
The operator pressing the push button 1 can easily recognize the establishment of 
conductivity (ON) through the feeling of pressure between the terminals 4C and 4D of the 
switch as a result of the change in shape of the elastic electro-conductive curved pate 3. 
By further pressing the push button, he/she can control the change in resistance between 
the terminals 5C and 5D. Furthermore, two separate pairs of terminals, used for different 
purposes, are provided for the on/off operation and for the resistance change. . 

When the electric current through the on/off terminals 4C and 4D and the electric 
current through the variable resistance terminals 5C and 5D are not separated, either the 
bridge electrode 7 or the variable resistance terminals 5C, 5D are unnecessary. 
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As described above, by adding a switch function to a variable resistor, a single switch 
can be used, for example, to disconnect the power to an amplifier for a variable resistor 
when it is not in use or to first turn on a switch to short-circuit a regulator circuit and then 
change the resistance in controlling the motor speed when the regulator circuit should be 
short-circuited. The variable resistance switch of the present invention has extensive 
applications. 

[Effects of the invention] 

As described above, the variable resistance switch of the present invention comprises 
two pairs of electrodes provided at the bottom of a case, a flat plate of pressure-sensitive 
electro-conductive rubber provided on one of the pairs of electrodes within the case, an 
elastic electro-conductive curved plate supported by the case at one end and by the end of 
one of the other pair of electrodes at the other end so that it is not in contact with the top 
surface of the pressure-sensitive electro-conductive rubber and of which the generation line 
direction passing through the center of curvature is changed orthogonally in response to 
pressure, and a push button having a bottom end abutting or residing near the curved plate 
and a top end exposed from the case. 
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The operator can clearly recognize switching from the off state to the on-state in the course 
of the pressing operation. With the push button being farther pressed, the resistance 
between the two terminals is changed. In this way, the present invention has the efficacy 
that the onoff switching function and the variable resistance function are realized in a 
single switch and advantageously has extensive application. 

4. Brief explanation of the drawings 

Figs. 1 to 4 show the structure of an embodiment of the variable resistance switch of the 
present invention: Fig.l is a plane cross-sectional view; Fig.2, a bottom view; Fig.3, a 
vertical cross-sectional view; and Fig.4, a vertical cross- sectional view at the line IV-IV in 
Fig.3. Fig.5 is a perspective view of the elastic electro-conductive curved plate used in the 
variable resistance switch of the present invention. Fig.6 is a perspective view of the 
elastic electro-conductive curved plate when it is deformed by pressing. Fig.7 is a vertical 
cross-sectional view of the variable resistance switch of the present invention when it is 
gently pressed. Fig.8 is a vertical cross-sectional view of the variable resistance switch of 
the present invention when it is further pressed. Fig.9 is a vertical cross-sectional view 
showing the structure of another embodiment of the variable resistance switch of the 
present invention. 
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1 ... push button, 2A ... upper switch case, 2B ... lower switch case, 2C ... step, 3 ... 
elastic electro-conductive curved plate, 4A, 4B f 5A, 5B ... electrode, 4C, 4D, 5C, 5D ... 
terminal, 6 ... pressure-sensitive electro-conductive rubber, 7 bridge electrode, 7A ... 
electro-conductive layer, 7B ... insulating layer, 8, 9 ... generating line, 10 ... variable 
resistance switch of the present invention. 

Representatives Shin ichi Ogawa, Patent Attorney 
Masateru Noguchi, Patent Attorney 
Kazuhiko Saishita, Patent Atoorney 
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Fig.l Fig.2 
Fig.3 Fig.4 



Representatives Shiirichi Ogawa, Patent Attorney and two others 
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Pig.5 
Fig.6 

Representatives Shin-ichi Ogawa, Patent Attorney and two others 
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Fig.7 Fig.8 
Fig.9 



Representatives Shhvichi Ogawa, Patent Attorney and two others 



